Abstract
Introduction
Gastric carcinoma is one of common malignant tumours from human digestive system, and a serious threat to human health. Gastric carcinoma currently ranks second in global tumour mortality [1] . Particularly in Asia and parts of South America, it is the most common epithelial malignancy and leading cause of cancerrelated deaths [1, 2] . The aetiology of gastric carcinoma is very complex, including mutations of oncogenes and tumour suppressor genes and abnormalities in growth factors and their receptors [3] [4] [5] [6] . However, it has not been effectively treated so far because of its biological characteristics. Most patients are either diagnosed at advanced stages, or developed a relapse after surgery with curative intent [1, 2] Fig. 1A ), also known as IH-901 or M1, is an intestinal bacterial metabolite of panaxoside Rb1, Rb2 and Rc [7] . It has a wide range of pharmacological effects. Some CK-related studies have been performed in various medical fields, such as neuropathy [8] , dermatonosis [9] , endocrinopathy [10] and digestive disease [11] . Studies confirmed that CK can inhibit the growth of a variety of tumour cells, for example, hepatoma [12, 13] , lung carcinoma [14] , colorectal carcinoma [15] , glioma [16] [12] [13] [14] [15] [16] [17] [18] [19] [20] . However, the mechanisms involved are not clearly understood.
. So a clear understanding of the mechanisms of the development and progression of gastric carcinoma is crucial for developing new effective therapeutic drugs. Compound K (20-O-␤-D-glucopyranosyl-20(S)-protopanaxadiol, CK;
Bid, a BCL2 homology (BH)3 domain-only agonist, is a BH3-only Bcl-2 family member with multiple functions [21, 22] . In most cases it functions in a truncated form. The cleaved form of Bid (tBid) is myristoylated, and translocated to the mitochondria where it activates oligomerization of Bak or Bax and induces cytochrome c release. Cytochrome c in turn activates the apoptotic cascade of caspases-9 and -3, leading to cell death [23, 24] . However, the cleavage of Bid may not be an absolute requirement for Bid to be pro-apoptotic. Fulllength Bid can also translocate to mitochondria and get activated without cleavage [25] [26] [27] . Studies suggest that Bid also has functions in DNA damage repair [28, 29] . Bid has emerged as a central player linking death signals through surface death receptors to the core apoptotic mitochondrial pathway [30] . Bid can also induce the activation of different signalling pathways to promote or inhibit tumour development, and it may have different biological functions in different systems [31, 32] . Studies from our group indicate that Bid might be a potential target for tumour therapy [27, 30, 33] .
In 
Immunofluorescence double staining
Immunofluorescence double staining was performed as previously described [27] 
Cytosolic, nuclear and mitochondrial protein isolation
The cytosolic, nuclear and mitochondrial protein fractions were isolated according to our previously reported procedure [27] . Briefly 
Western blot analysis
Western blot was performed as previously described [34] 
Xenograft assays in nude mice

Immunohistochemical staining
The subcutaneous tumours and metastases were fixed in 10% formaldehyde and embedded in paraffin. Sections were then cut and immunohistochemical staining was performed as previously described [34] . For negative control, the primary antibody was substituted with normal mouse IgG.
Statistic analysis
Data are presented as the means Ϯ S.D. for at least three separate determinations for each group. The differences between the groups were examined for statistical significance using the Student's t-test with SPSS software. (Fig. 3B) . (Fig. 4) (Fig. 6G ). [35] [36] [37] . Previous studies showed that CK possesses various chemopreventive and chemotherapeutic activities including anti-tumour activity [38, 39] . Researchers also found that CK can effectively kill HepG2, a hepatocellular carcinoma cell line, whereas it has much less cytotoxic effect in normal human liver cell line [40] (Fig. 1) . Using multiple in vitro and in vivo models, we reported that CK potently induced BGC823 and SGC7901 cells apoptosis (Fig. 2) and attenuated subcutaneous tumour growth (Fig. 6) . Although the effect of CK on spontaneous gastric carcinoma metastasis has not been clearly quantified in the nude mice due to overcrowded metastasis sites on the liver, the immunohistochemical staining results showed that CK effectively reduced the expression of MMP-9, a metastasis related protein in the nude mice (Fig. 6) (Fig. 7) .
Fig. 2 CK induces apoptosis in human gastric carcinoma cells. (A) Effect of CK on the apoptotic morphol-
Expression of apoptosis-related proteins in human gastric carcinoma cells treated with CK
Discussion
Ginseng saponins have been widely reported to exert anticancer activity. CK is the main metabolite of protopanaxadiol type ginseng saponin by intestinal bacteria after oral administration of ginseng extract, and is speculated to be the major form of protopanaxadiol saponins absorbed from the intestine
Bid, a BH3 domain-only agonist, is a BH3-only Bcl-2 family member with multiple functions [21, 22] . Bid has emerged as a central player linking death signals through surface death receptors to the core apoptotic mitochondrial pathway [31] . The tBid is initially found to be myristoylated and translocated into mitochondria in response to death receptor-mediated apoptotic signalling. tBid is very unstable and has a half-life of less than 1.5 hrs [42] . However, the recent findings from our group and others have shown that the cleavage of Bid may not be an absolute requirement for Bid to be pro-apoptotic [25-27, 30, 43] . For example, the mutant Bid that lacks the caspase-8 cleavage site can still kill cells [26] , and Bid has been shown to translocate to the mitochondria without cleavage [27] . Our results showed that Bid located in nucleus and cytoplasm and nuclear Bid translocated to mitochondria in BGC823 and SGC7901 cells by CK treatment (Fig. 5) 
